Co-regulation of exine wall patterning, pollen fertility and anther dehiscence by Arabidopsis apyrases 6 and 7.
An NCBI nucleotide blast keyed to apyrase (ATP-diphosphohydrolases, EC 3.6.1.5) conserved regions revealed five apyrases, AtAPYs (3-7), in addition to the previously identified AtAPY1 and 2. Here we report the functional analyses of two of the newly defined apyrases, AtAPY6 and AtAPY7. We analyzed tissue specificity of AtAPY6 and 7 expression by qRT-PCR and promoter:GUS fusion assays. We characterized the phenotypes of single and double knockout mutants for AtAPY6 and 7 in anther and pollen by light microscopy and electron microscopy. The transcripts of both AtAPY6 and 7 are expressed in mature pollen grains. Single knockout mutants of AtAPY6 and 7 displayed a minor change in pollen exine pattern under scanning electron microscopy without obvious change in fertility. Double knockout mutants of AtAPY6 and 7 (apy6apy7) displayed severe defects in pollen exine pattern, deformed pollen shape and reduced male fertility. An analysis of pollen from heterozygous apy6apy7 plants suggests that the defects in pollen exine wall are determined by the diploid genome. Our findings demonstrate that AtAPY6 and AtAPY7 are enzymes that play an important role in exine development of pollen grains, possibly through regulating the production of key polysaccharides needed for proper assembly of the exine layer.